Disclosure: No potential conflicts of interest were disclosed.
Introduction
High-resolution ultrasound (US) examination with a 10-13 MHz linear probe detected thyroid nodules in 68% of randomly selected individuals and 18% of nodes were larger than 10 mm. 1 Diagnostic fine needle aspiration biopsy (FNAB) and cytology of a thyroid nodule is recommended for nodules ≥ 1cm with a high suspicion US pattern. 2, 3 The Bethesda system for reporting thyroid cytopathology is used to report thyroid nodule FNAB cytology. 4, 5 The Bethesda IV category comprises follicular neoplasm or suspicious for a follicular neoplasm and also encompasses the diagnosis of Hürthle cell neoplasm/suspicious for Hürthle cell neoplasm. Confirmation of malignancy in these types of primary thyroid tumors is possible only with histological examination of the tumor. 4, 5 Demonstration of transcapsular and/or vascular invasion confirms malignancy. 4, 5 Risk of malignancy in Bethesda IV tumors was 26% among 2751 patients. 6 At our institute the risk of malignancy was 33% and 25% in follicular and Hürthle cell neoplasms, respectively. 7, 8 According to the National Cancer Comprehensive Network guidelines for patients with thyroid cancer a preoperative US examination of central and lateral neck compartments is recommended for all patients undergoing thyroidectomy for malignant or suspicious for malignancy cytological findings. 5 Our aim was to find out the frequency of recurrence in regional lymph nodes in patients with carcinoma who had preoperative diagnosis of follicular or Hürthle cell neoplasm and to estimate usefulness of preoperative US examination of the neck region in patients with follicular or Hürthle cell neoplasm.
Patients and methods
Altogether 737 patients were surgically treated because of follicular (N = 428) or Hürthle cell (N = 309) neoplasms as shown by cytology from 1995 to 2014 at our cancer comprehensive center. Altogether 207 patients (163 females, 44 males; mean age 52 years, range 12-84 years) had thyroid carcinoma in a dominant nodule as shown by a definitive histopathology. According to the TNM classification system using the UICC criteria from 2009 pT1, pT2, pT3 and pT4 tumor was diagnosed in 69 patients, 68, 64 and 6 patients, respectively. 9 Metastases in regional lymph nodes and distant metastases were diagnosed in 2 and 10 patients, respectively. A majority of patients were treated by total or near-total thyroidectomy (87%) and radioiodine (RAI) ablation of the thyroid remnant (91%) followed by a suppressive therapy with L-thyroxine. None of our patients had central or lateral neck dissection during thyroidectomy.
All the patients with carcinoma were followedup at our institute at least once a year (median follow-up period 55 months, range 6-180 months). The follow-up consisted of a medical history, physical examination and determination of serum thyroglobulin (Tg) concentration and Tg antibodies. The criteria for disease-free survival were: Tg levels of less than 1 ng/mL, negative whole-body RAI scans, and exclusion of cervical lymph node metastases detected by US as defined by 2009 American Thyroid Association guidelines. 2 Neck US was always performed within first 6 months after surgery because of thyroid cancer. Neck US was performed at least once per year in case of positive Tg antibodies. Imaging (X-ray, US, CT, MRI, bone scintigraphy, PET-CT and/or RAI scintigraphy) was performed whenever Tg concentration was elevated or clinical symptoms of possible recurrence were present in order to determine the site and extent of the suspected recurrence.
A retrospective chart review of all patients with neoplasms was carried out and data about preoperative US neck examination and recurrence in regional lymph nodes was collected for this study. Predictive factors for the presence of carcinoma in follicular (N = 388) and Hürthle cell (N = 279) neoplasms in our patients have already been published. 7, 8 Twelve of them had thyroid lesions incidentally detected by 18F-FDG PET-CT. 10 A follicular or Hürthle cell neoplasm was diagnosed by FNAB and cytology. FNABs were performed by an endocrinologist, radiologist, and/ or cytopathologist using a 21-23-gauge needle attached to a 10-mL syringe. All cytological slides were examined by cytopathologists and histological slides by pathologists experienced in thyroid pathomorphology. Routine cytological and final pathology reports from our Institute were used in this study.
Preoperative US examination of central and lateral neck compartments were performed in 27 patients with carcinoma who had a preoperative diagnosis of follicular or Hürthle cell neoplasm. Benign cervical LN were sonographically seen as oval shaped, well defined structures with different amount of hilar fat, hilar type of vascularization and transversal diameter in upper regions limited to 9 mm. US criteria for malignant lymph node were: marked hypoechogenicity, rounded shape, absent hilum and irregular, blurred, angular or invasive margins, and presence of microcalcifications. Doppler criteria for malignant lymph node were: peripheral flow, multiple vascular pedicles, chaotic vascular pattern and high impedance values. Probability of malignancy is higher with increasing number of malignant features.
The study was reviewed and approved by the Institutional Review Board and Medical Ethics Committee and was performed in accordance with the medical ethics standards laid down in an appropriate version of the 1964 Declaration of Helsinki. All our patients were asked during the first admission to our institute or a followup visit to give consent to use their charts and biopsy material for scientific purposes. Since the Institutional Review Board of the Institute of Oncology Ljubljana approved this specific study, our patients were not asked to give written consent on this specific study.
Statistical analysis
The chi-square test was used to compare the observed and expected frequencies of recurrence in regional and lymph nodes in patients with follicular and Hürthle cell neoplasms. A p-value < 0.05 was considered as statistically significant. SPSS 16.0 for Windows was used for statistical analysis.
Results
Carcinoma was diagnosed in follicular and Hürthle cell neoplasms in 143/428 (33%) and 64/309 (21%) of cases, respectively. A follicular variant of papillary thyroid carcinoma, Hürthle cell carcinoma, follicular carcinoma, classical type of papillary carcinoma and other types of papillary carcinoma were diagnosed in 90, 50, 39, 21 and 7 cases, respectively (Table 1 ). Mean size of carcinoma was 3.46 cm (range 0.4-11 cm). Microcarcinoma in a dominant nodule was diagnosed in only 8.2% of patients.
Twelve patients had focal thyroid lesions incidentally detected by 18F-FDG PET-CT. Five of them had carcinoma (2 follicular carcinoma, 2 papillary carcinoma and 1 medullary carcinoma), while seven patients had benign tumor (5 adenoma, 2 multinodular goiter). Median tumor size in malignant and benign tumor was 30 mm and 15 mm, respectively. Median maximal standardized uptake value in malignant and benign tumor was 11 and 6.4, respectively.
Recurrence in regional lymph nodes
Recurrence in lymph nodes was diagnosed in 3/428 (0.7%) of patients with a preoperative diagnosis of follicular neoplasm and 9/309 (3%) of patients with a Hürthle cell neoplasm.
Among patients with carcinoma, a recurrence in lymph nodes was detected in 2% and 14% of those who had preoperative diagnosis of follicular and Hürthle cell neoplasms, respectively (p = 0.002). Recurrence rate in regional lymph nodes according to subtype of carcinoma, tumor size and pT tumor stage is shown in Table 2 .
Neither primary tumor diameter or pT tumor stage was correlated with a recurrence in regional lymph nodes. Primary tumor diameter was 4 cm or more in 4/12 patients with a recurrence in regional lymph nodes. A recurrence in regional lymph nodes was diagnosed in only 2/12 patients earlier than three years after a thyroidectomy and radioiodine ablation of the thyroid remnant. These two patients had a Hürthle cell neoplasm and concentration of Tg remained elevated after initial treatment. One of them had a very aggressive Hürthle cell carcinoma which had a regional recurrence in lymph nodes 6 months after a thyroidectomy and radioiodine ablation and bone metastases 11 months thereafter. From our cohort of patients, these two cases are the only ones in whom a preoperative US examination would have shown the presence of metastases in regional lymph nodes and therefore the treatment would have been changed. After initial treatment altogether 8/12 patients had suppressed thyroglobulin (Tg) < 1 ng/mL, TSHstimulated Tg < 10 ng/ml, or stable or decreasing levels of Tg antibodies and an absence of structural disease. Two of the remaining four patients had distant metastases soon after a regional relapse.
Preoperative neck US examination
Preoperative US examination of the neck region was performed in 27 patients with thyroid carcinoma (Table 3) : in 12 , 6, 5, 1 and 3 cases with a follicular variant of papillary carcinoma, Hürthle cell carcinoma, follicular carcinoma, classical type of papillary carcinoma and other types of papillary carcinoma, respectively. In patients who underwent preoperative US examination of the neck region no pathological lymph nodes were detected. However, a recurrence in regional lymph nodes was diagnosed in one of 26 patients six years after thyroid surgery. This patient had a follicular variant of papillary carcinoma.
In only 2 of 12 patients with a recurrence in regional lymph nodes it was diagnosed earlier than three years after thyroidectomy. After modified radical neck dissection in one of them, there is no evidence of disease. However, the other one had a very aggressive Hürthle cell carcinoma in whom a preoperative US would probably have shown the presence of metastases in regional lymph nodes which could have changed the treatment and possibly his outcome. However, it is very doubtful if, in the remaining 10 patients with a recurrence, metastases in regional lymph could have been detected with a preoperative US examination. Among patients with a recurrence in regional lymph nodes after a thyroidectomy and radioiodine ablation of the thyroid remnant, altogether 8/12 patients had suppressed thyroglobulin (Tg) < 1 ng/mL, TSH-stimulated Tg < 10 ng/ml, or stable or decreasing Tg antibody levels or the presence of structural disease. Therefore we believe that there are only two patients from our cohort of patients in whom a preoperative US examination would have shown the presence of metastatic lymph nodes which would probably have changed the treatment and his outcome.
Discussion
Preoperative US examination of central and lateral neck compartments is recommended for all patients undergoing a thyroidectomy because of malignant or suspicious for malignancy cytology. Namely, cervical lymph node metastases were found in as many as 50% of patients with carcinoma. [11] [12] [13] Because preoperative US examination of the neck region detects metastases in cervical lymph nodes in 23-33% of patients the surgical approach is changed. 14, 15 In the literature, there is very limited data on the frequency of involvement of cervical lymph nodes in patients with follicular or Hürthle cell neoplasms. Paunovic et al. reported the presence of regional lymph node metastases in 2% of patients with a Hürthle cell neoplasm. 16 Our study was observational and not randomized, thus it is not possible to draw conclusions about the impact of preoperative US examination on the surgical approach or patients' outcomes. However, it has shown in a large dataset of patients that recurrence in regional lymph nodes was detected in only 0.7% of patients with preoperative diagnosis of a follicular neoplasm and 3% of patients with a Hürthle cell neoplasm. Based on these findings our opinion is that preoperative US examination of the neck region is not useful in patients with a follicular neoplasm. On the other hand, in patients with a Hürthle cell neoplasm preoperative US examination of the neck region may be useful.
A recurrence in regional lymph nodes occurred in 6% of our patients with a carcinoma during a median follow-up of 55 months. The outcomes of our patients are in accordance with reports from the literature. During a median follow-up period of 7 years after a total thyroidectomy and radioiodine ablation of the thyroid remnant a recurrence rate was reported to occur in low risk patients in 3%, in intermediate risk patients in 21%, and in high risk patients in 68%. 17 In papillary thyroid carcinoma (PTC), a recurrence was diagnosed in papillary microcarcinoma in 1-3% of patients. 18, 19 The ten-year regional recurrence rate of T1, T2, and T3 patients with PTC was 1.9, 4.6, and 8.1%, respectively. 20 In our patients with PTC a recurrence in regional lymph nodes was diagnosed in only 2 of 118 (1.7%) patients. But it should be stressed that the median follow-up in our study was only 55 months. It is well known that in thyroid carcinoma recurrences occur years after initial treatment. [20] [21] [22] Our study confirmed the well-known fact that the recurrence rate in regional lymph nodes is common in Hürthle cell carcinoma. [23] [24] [25] [26] It was diagnosed in as much as 16% of patients with Hürthle cell carcinoma. The recurrence rate in our patients is comparable to reports in the literature. Khafif et al., Stojadinovic et al. and Mills et al. reported that locoregional recurrence occurred in 10.5%, 16% and 34% of cases, respectively.
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Conclusions
Preoperative neck ultrasound examination in patients with a follicular neoplasm is probably not useful, but in patients with Hurtle cell neoplasm it may be useful. Recurrence in lymph nodes was diagnosed in 0.7% of patients with a preoperative diagnosis of follicular neoplasm and 3% of patients with a Hürthle cell neoplasm. A recurrence in regional lymph nodes is rare in patients with carcinoma and preoperative diagnosis of follicular neoplasm.
